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INFECTIVE ENDOCARDITIS is a frequent complication of intra-
venous drug abuse, and recurrence is common if parenteral
drug abuse continues.t3 Right-sided endocarditis in drug
abusers has a mortality rate of 5 % to 15 %, while the mortality
for each episode of left-sided endocarditis is 24% to 64%.3-5
The likelihood of surviving several episodes of left-sided bac-
terial endocarditis is therefore small, and previous publica-
tions have reported no more than six episodes in a single
patient.6 We report the case of a patient who has survived nine
documented episodes of mitral valve infective endocarditis
over a 12-year period, including two episodes of fungal endo-
carditis and two mitral valve replacements.

Report of a Case
The patient is a 34-year-old man with a history of intrave-

nous drug abuse since 1967. His first episode of mitral valve
endocarditis was diagnosed in October 1972, when he came
to San Francisco General Hospital Medical Center
(SFGHMC) with fever and a murmur of mitral regurgitation.
Multiple cultures of blood specimens grew group D Strepto-
coccus. The patient was treated with a regimen of penicillin G
and streptomycin sulfate given intravenously for 30 days and
recovered without complication. He continued to use intrave-
nous drugs and had eight subsequent episodes of endocarditis
over the next 12 years (Table 1), all treated at SFGHMC. At
least four of these episodes were complicated by congestive
heart failure. Two episodes (numbers 5 and 6) were caused by
persistent Candida infection complicated by bacterial super-
infection. There was never any evidence of right-sided valve
infection. In 1978 he underwent mitral valve replacement for
persistent fungal endocarditis, and the two subsequent bacte-
rial infections were cured medically, despite this prosthesis.
In July 1984 he was diagnosed as having combined bacterial
and fungal endocarditis and was given another mitral valve
replacement (despite objections from some consultants) in
conjunction with antimicrobial therapy. During the operation
he was found to have abscesses in the mitral annulus. At last
follow-up (November 1986), the patient was mildly disabled
and receiving medical therapy for New York Heart Associa-
tion class II congestive heart failure. He had no signs of
infection and said he had discontinued intravenous drug use.
Blood specimens drawn in November 1986 and cultured for
bacterial and fungal pathogens were sterile.

Discussion
Recurrent infective endocarditis has been defined as a new

intracardiac infection developing either more than six months
after cure of an initial infection, regardless of pathogen, or by
infection with a new organism regardless of time elapsed.3'7
The remarkable case of the patient reported here met the first
criterion in episodes 3 and 7, the second in episodes 4 and 5
and both criteria in episodes 2, 6, 8 and 9 (Table 1).

Recurrences of infective endocarditis are common in par-
enteral drug abusers. One study found that second episodes
occurred in 17% to 24% of patients, and 5% had third epi-
sodes within a mean follow-up time of 20 months.5 These
rates are much higher than the 4% to 8% reinfection rate seen
in the nonaddict population.7 In 1979 Mokotoff and co-
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workers reported the case of a drug abuser who had six epi-
sodes of left-sided bacterial endocarditis and an aortic valve
replacement; the patient died during the sixth infection.6 In
reviews of published studies and discussions with authorities
in this field, we have learned of no more than six episodes of
infective endocarditis occurring in a single patient.6

Mortality figures for the first occurrence of right-sided
infective endocarditis range from 5% to 15% and for left-
sided infection from 24% to 64%.3-5 Welton and colleagues
found that ifdebilitated patients were excluded from a study of
patients with one or two recurrences-that is, two to three
total episodes-of either right- or left-sided infective endo-
carditis, the mortality increased from 9% with the initial
episode to 25% for subsequent episodes.3 Disease in the left
side of the heart was present in 85% of those who died of
recurrent endocarditis and the mortality for recurrent left-
sided endocarditis was 35% .3 Hubbell and associates found a
mortality range of24% to 33% with mitral valve endocarditis
and a mortality of 33% with second or third episodes of
endocarditis.5 The presence of heart failure greatly increases
the risk of death from endocarditis.2 3'5 8 In one study, the
one-year mortality of patients with endocarditis complicated
by mitral insufficiency and severe heart failure was 80%,
whereas in patients with endocarditis complicated by mitral
insufficiency but with absent or mild heart failure, the one-
year mortality was 20% .8 In fungal endocarditis the mortality
approaches 80% despite aggressive management with a com-
bination of antifungal agents, surgical debridement and valve

replacement.9-11 Therefore, the calculated likelihood of this
patient surviving the infections and procedures documented in
Table 1 is between 0.05% and 0.5 %, a remarkable tribute to
his physical resilience.

Beneath the extreme statistics of this case lie a number of
troublesome ethical and economic issues. A study of survivors
of valve replacement for endocarditis found that in all three
patients with a history of intravenous drug abuse, recurrent
infection developed on the prosthesis, versus none of eight
patients who lacked a history of intravenous drug abuse (P =
.006).3 Hubbell and co-workers described the cases of 25
intravenous drug abusers who had received prosthetic valve
replacement for endocarditis. In this group, second infections
developed in 24% and only 32% lived beyond the mean of 16
months' follow-up.5 The high rate of failure caused by recur-
rent infection in patients who are intravenous drug abusers
makes valve replacement in these patients of dubious
long-term value.

The patient reported here has been in hospital for more
than one full year out of the past twelve for treatment of
endocarditis; this figure does not include known hospital ad-
missions for other problems largely related to drug abuse.
Today the average daily cost for an inpatient stay at SFGHMC
is more than $500; the cost of mitral valve replacement is
about $20,000. At today's prices we estimate that this patient
has received almost a quarter of a million dollars of health
care. In the past our society has not placed fiscal or other
restraints on the availability of health care to persons with
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problems of recurrent self-abuse. Given the increasing so-
phistication and cost of medical technology and the de-
creasing resources available for medical care, it is not clear
that this attitude of infinite charity can be supported in the
future.
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